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1. - Air and bone OO¥IIdttoU.on ot one ear ot pati•Jlt 
with oarl.7 otooolcooil . KojCI" dopr .. lion 1o 111 
tho low tooeo, 14 tit ob&rp elanUon l.n uwor 
tr..-:...s.... s 
2 - .U and bcrte oooclllcUca tor ..,, oor ot ~\1-\ 
•Uh otoeclOI'OIIio . llb.stra•iJic s:rodo-' •m\ 
•-•ti'n lou l411t aoelwU.col no\Clt 111 
bono eot~ductioD . S 
3 • Air 111d bona ocndu<l\ion tor oDe oar ot paUOA\ 
14\.b otooeloroa1o 1111011111& ·~· tixati<lll 
end orobobla ...-q........, ~41'atiua. 6 
~ - Air 111d boDe CCJ\duc<iOD tor .... Oar ot ~tim\ 
14\h otooolarollla 4-nat:-auac oooplo\o 
1t.ape1 t1xaUOA and all"kecl eecondtr7 nerve 
4o&onorat1on. 6 
S • 0... ... ot • pa\1•\ wi\11 otoocl .. coil d•oo-
a\ra\iJic aa .XV.. cue o! -•o4ar7 .....,. 441-
cca••UoD. 1 
6 - P111V•• 6-18 oro tbo cl>ar\o o! u.. thirU• 
aobjeoto who ohovod dot1111to 10'11 troqumc7 
air oonductin doprooa1ono. 23 
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CUDIGJ.l otoeeltro:U lODcr ba1 \eea t:to~ •• O:le of lhe 
atqt U h t"tle an\ t : eq,,...D.tlJ POCO'I:IZ:I\•rM. O.:V.tll ot dtat'Dttl b. 
1 
AA•l\1. R1t\~loc1c.1~ the 41•~•• .., l• trJtln\ tor a lo~ •ta• 
wS\ho.\ St• ~•o)plQI a cllato.l .at l\r. thlt 1• cu~ \~ t~a tact 
Aco~r.1a;c to a rQ.rt \7 Y•1' •4 X..1"• ... 
1 
•t'l.e 41•• u. tlrei 'b•oo.n 4•teote\\t lD .,.._,w. 
or ltlB "->rl.lc loo C.riae oarJ.T A!UU>oo4 u4 t>o los 
CJ'r;ft.tll7 ._.,., •• n• \- 1" OYIT • pot!1ed. crf ...,.f"al 7f.U' 2 
t . Co-thor.a4, -otoaeleroata -- A I.Ylew ot 1St Clleloal ? .. ~., 
aalo\e! ia a S.riH ot 11~ c.. ...... .A.qk OS l•r;rv·l'01g.. x~ 
1 $1-n, ev. 161>-179. 
2 
I . e. 'le•er &D! J . Lawrntee, l'ttz!l 1: C1Ml Mn•Uc•. . ~S7. 
1. 
tbe et.lo1oa of tbe eli""". to d.ato th...., oro - thoorho eon-
coriiJ.Dc tho cav.ooo, bat. ao 70t """" hoTo beeD fochal.l1 ..Ud.at.od.. 
l!erodit7 ia ODO toot.or wbiclo hoo ftCoiTod. - TorT pooiUTO 
attention oo a peolible contribv.Uon t.o ot.ooclo.rooia oinco it hao 
boe11 foand. that llloro 1o a t....SOQCT tor Uao dhoaoo t.o """ ill 
fai.U•• • 
Sta t.o.nt ot tho l'robl• 
'l'ho probla bora 11 t.o ot.v.~ acll-trict.ll1 tho beariJI& 
ot a 1roup ot 7ou.DI adolooomto lllao oro tbo ottoprinl• ot 
ot.oocloroUco ill tbo hopoo ot rnot.liJII - d.ato ro1oTODt to 
tbo tollcwl.Jii b7pothooio -- tbot t.lloro oro oorl.l ,,...,_ ot ot.ooolorooio 
ill tbo oodiocr•• ot o:top:'i.a&o ot otooclo.rooio potiocto. 
Juot111oation 
Me<ll.ct.l doot.oro, pv.bllc boaltb por-1, old all tl»oo ill 
tbo p_._dical. .,4 t.lliod tlold.a oro o1wqa concarnd 1d. tb pro--
tivo •41o1nal tbot 1o cot.cllinl tbe cl1ooaoo 1.11 t.bo bud batoro it 
hoo a cl ar.co 11o bloa-. Tbio coooora aloo cc a "'pUod. t.o 
otooclo.rooio. lf7lon, 3 one •on1 lobo - llllo boTO aouibt With-
out acoooo o aobtica to Uao ricldJ.o of tho ot1o1017 of 
:lc. 0 . 1171•, "'a tbe Oonooio ot Ot.oac1oroo1o, • Journal l.!!J'91olOQ 
&Ill OtoloQ, S6ol9S2, PP• SS-61. . 
2. 
ot.ooclorool.e, eapbuhoo tbio Dood. l'ovla'4 t.oo bu bleD oCliiCorDod 
viti> u.r)T de\ocUOD tor he !oolo tllot it 11 bporau ... tor aucceoo-
t'ol OJTeA1YO trooW.at . I.a •-U• Vi~ tlll.o he lloo okteot 
•aince cleatDtaa tl'IOa otoacl.trOtd.a rar•l7 it eftr appeara 
botoro polblrl7 oll children, oopoohll1 t.Uu, viti> 
po11 tin boredi\117 b1ot.or1oe, lbollld. 1>1 oxuibad ....... 
.tul)T bolero JN1>Irtlr oprroocbu Mld aooouroo hi<.,. t.o 
dial"' llh or ..-n uq te<:\oro llloicla_ai&ilt •- taoro-
Ucol)T plq 1 port 1a Ha ,cuio. •5 ~ 
Seopo 
Thio atlld7 will lll1dorhl<e to IXIIII1ne tho boari.Qa of 
tort, ""' cbildron, both M le and !eal.o, vl>o are tile ottapriqa 
ot oolol\a >c1 til ot.oeclOI'Oaio . tM7 are all be- tllo "'" ot 
10 oDd lS Olld .., be oluol.tlod u 7- odoluconta. Tl>41r parch 
oro all potionto ot U\o Winthrop FOW>dot1011 ot tho l!ullchuooth 
r;,. oDd iar IntiraorJ Mld han b- poo1Un)1 diocnoMd u 
ho'l'1ac otooclorooio. 
11.1. P. Povltr, "The Eor)T D!.opool.o •d .llTtlt ot Ot.oeolorooia, • 
Arcbino ot Otolorzncoloq, L2•19l.S, PP • 2SJ-S6. 
Sa. P. I'Oidor, 'Otooel-• 111 10 Pt1rt ot IdeiiUcol T>cinot A 
C...t111uillc SW<t;r,• rr..,uoUou ot U\o Jaoricm Ot.oloJlool Soeiot;t, 
b6•19S8, PP• .300-J.S, 
I 
) . 
Cl!!p- II 
!lmw ot th. 1.1-•l!!n 
"'w.<:l-a. 1o a Jlr'l.ar7 clio- ot t.bo oo-
lai>7"1DW>il>l capou~ .,..,.,. u,. ot - • _.. ctr-
.-rib..t r ...... u .... ot ,.. bello ... r~•inc \M ...--1 
bcao of u.. ...., .. ~ aacl naclU,. 1a aooo ••-ol1D 
IIIIIIJloo11 ot tilt .t.peo wUII ~r.cl burinc. 
paU- pn;•d•t.l.- fl.ro\ ..S ror-t 11 tilt prop'UA'N ,..,..... 
ot tiM! ~~tcru.. looo, villa e>olb, t'ot.l.cU, -.ot;J, a pn-
t..inc aooo ot tbe toe-• ><b1cll oicllt 1Dtlo-• ito pi'OVeUiQO, 
A dopHoalan of tilt 1.aw h'ti(Jl-ieo tor a1r condllothD t-• 111. t.b 
~· b1il>or tro<]llODOioo 1'1101111"1 tina\ocl 1o tilt tl.ro\ cboap 
1a beorinc ~V vlllcb otooclorooio pr-•· fll1o 11 "-
-t.M bJ P1C'Ift 1. '1proo 2 ~ S U.luU'ato till "ft1'71Jic 
....... o ot oo..-ito.. ot "-"1.111 ~t *!ell \llo 41- •• 
ca ... , b11t -~~ 1>0\iaD\ td.ll ""' ~o tllrOIIfla all \llooo otopo, tar 
\Ill deena• 1n bur1DJ 1a DO\ ot 01.1 canat.ant, "lbio prcCJ'OoA<a 
1o doacrlbed b7 \.oolloo 
"Fer lbo put tl.ttoe Jllr'O rout.I.Do \ooto btw 
....., podor.d 1a all -• wi\11 lbo al.r aDd - •--
U... -..41.-ter, IUI4 it hll- t.....S till\......,, 1D 
... lot.I.YOq -11- b.- c-:.llCI.I.oD 11 ~~~ -..1 
1a tiM! a,por ~111. Ao - oo \Ill IINr1ac ta111 
~ • ~ lo'Nl, - ---... 111 \be h1cbor rr.-
qD-lol boll• h drop-. 10 \Ill\ ......... ~. 
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Pic. l -- Air and bono condoction ot 
ono ear ot patient with earl.7 oto-
eolerosie . KaJ« depreteion 11 in 
the 1011 tones, v1th aharp el&v•t1on 
1D upper frequenciee. 
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Fig . 2 -- Air and bone eonduct1ou for one 
ear ot patient with otoocloroal.e. lllu,.. 
trat1Dg predolll.oant con<lletin lose with 
======ll========~·~·~h~an~li~c~.al noteh 1n_ bon!__ n 
s. 
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Pig. 3 •• A1r and bono o0l1duction tor 
one eor ot patient with otooclorooie 
lh<llli,. etopoo fiution all<l probable 
earlY neY«r degeneration. 
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Fig, 4 -- Air and bone conductiOD !or 
one ear ot potient 1d. til otoao1eroo1o 
d..,onotrat.ing complete etapeo fixation 
and aarbd aecondar7 nern degeneration. 
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P'l.i . S - Ono oar of o po\ hn\ >111.11 
o\osclerolllo a.onol.reU"" • .:\ ... 
cue ot aecondaJ7 Mrn dtiMletltiOD. 
7 • 
cue ot otoaclvolia d.enlop one baa the i~~preesion 
of a diooaoo libich po-ocluc .. a lliddle a&r l;7pe of daat-
neoa in tho lOif tonu and a ldxod doatr>uo in t ho 'Opper 
~~. In advanced c•••• bone conctu.cUon 1a nd:u.ced 
in tho 1"" tonoo oloOJ ami if 1t 1a .. ,_d that bono 
conduction 1e 1n41c•t1ve ot nerw tunct.ion, it. mat be 
concluded U..t otoaoleroaio produ.coa tro• tbo f1rot o 
Jld.xed deafneaa, the oonctuctJ..ve el8Mnt ot lilich pre-
ponderated in tho o.,-]J etaaae, tho pG'Oaptivo ol.,.ont 
bec<at -• p>-onOW>Ood ao tho dioean advencoo aod finol]J 
boc..tn& 1111cb tho .. .., illportant el_,t of tho he. In 
very adYanced caaea, tM eoDdu.ct1•• el•ect eMU to 
occount for rolatholy 11ttla of tho doatnoaa which 2" 
at thil otago •linl:Y due to tho percoptivo oloMnt. • 
!he peti- crperioncu tho pben-n011 of ho1na able to boor 
bettor in noiay ourrcundi,.,than in qllietJ thia bol.n& known ao 
pareculia llillllie. Moat etten the oto1clAroUc n.a a bothersome 
rinaJ."' or buzaina or hiuina t.U;i\uo. Oenorol]J tbo dieoaoo h 
bilateral an<i q-trioa1, although unilateral otoscleroll1o hao 
bean d10111oaod. In a vert roceat article b;r A. A. Scheer, the 
diaolooure ot a new clinical ll)'llpto• """ Mda. He found that 
olaoot without oxoaption tbe pet1anta '111 th otooolorooio w- ho 
and olton drinld.ng, for ba felt that thuo actions wore auffioi-
to varront u*in& ~ tho ability to hoor) Tho otoloaiot inoludu 
in tho caoo hiotory of ooob otooolorctio pationt a nota of tho pn-
oonoo or aboonco of a fual.]J blotor;r of doalhooo and in ob011t 
~. R. Wood.l, "Bone Conduction iD Otoeeleroeie," Archina of Oto-
lar;y!!,gOlOQ, L1, 19~, p • 485 • 
lA. A. SChaer, "A Hev Diagnolt1~ Sip ot 0toeele:ro111, • AM.A, 
Archives of Otolar,yngologz, Juno 1959, pp. 712-lJ. -
8. 
l1tt7 per oct ol O&MI t.bo loai~ b11\o17 boo- politift. Ago 
ot _, ot tho 1111- 11 eot.bG' qltOitiOD 1o 'lhieb tho ot.oloJ!.ot 
11 iotor.at.od . 'lho out.bor, in oxaa.l11111 o ll.rp !lUber ot rooonlo, 
baa !oUlld in .... t iootaDOoo that tho paUct lirot notu ... o 
d1fticult)> 1D Marilll doriJIC hio lata t-• or oarl7 wctioo. lD 
t.bio c:lo<>~aoioa ol tbo prooontotica of oliniool OJ'Ililtoao ot 
otooolorolia, •ontion ahO\lld bo •do ot a taotor ldt.b 11h1eb Foldor 
expooioll7 boa boon YflrJ mob e..,.,U'Ded, Bo .tooll that tbe 
otooeloroUo paUQ\ 11 -• -UMoliJ lqpar-UYO - otbor 
doot POPul.ationo . Ko oitoo tbo tolloviJic oo ... uonal 1710Ptoao 
onoOW>torod 1D thio croup• 
1- UIWitu 
2- oll.&bt oubjootin ...,.toa41non 
3- a tondonq to 1111oro or d1117 tho tirot 1Dd1oat1ono 
ot dootnon 
b- onrlinn to nonnltl.n& ..., otolociot 
s- rooontunt ot oQUootiou that bearinc 1o not per• 
tootl7 all r!.&ht 
6- parliotont olo,lootion r us..,. 0 beor1.ac oid or 
otud71Dc lip rMdinc 
'lho otooo1oroa1o Utoratoro dotn baol< to tho oorl7 oichtoont.b 
oeturr whon Volulvo ''" tbe diooaM ito llrot patho10Cioal 
doooripUon, lo bolil- that H wu dno to o cllronJ.o ca\&>Tbal 
condition 1D tho lli..U.O aar . lD 1993, Polit .. r d1oaYOWOd thio bo-
liof wllon ho ropoo·tod Cl1 oatoon ••••• all ot vbooo hod bam d1 aa:z>Oood 
bJ. P. 
1lbo .UTe IDd 11bicb be exM1Dt4 binolopca1l)" ~ daatll. Be 
!OIIDd tho~ 41ooaao ••• no~ aacondU7 ~o o- othor coru:U.Uon, but 
s 
•• itHll a pri1LU7 41••••• • S1Dce thea., ID exc•ecl.1.ac uaant of 
rouarch bu bHll cl- 111 tllo ......, o! potbol..,-, otioloQ, ancl 
ourpcal .. ..,. to olJ.JI1Dato tho olroacb" oxiotl.J>c patholoa. 
Ia clloouoaJ.Dc ~ ro-..rcb rolaU,.. to U.o potholoQ ct 
oto«:loroaie, U S.o s._.-t to r t-or tllot it 1a baaical~ a 
hl.otolopcol cll.apoa1a,6 ancl that o~ ab011t ona eilbtll ct all 
poUch 111tll otooclarooia a.-.r claTelop tho ol!JUcal otap ttC tbe 
cliaouo. 7 1'bo other '""" oilbtllo ttC U.u popalatl.oo oro no~ .,... 
.,aro that tho1 harbor tho cliaoaoo . 6toc7 1. Ouild hot doao tho 
-t work 1a tllo aroo ct binoloQ' ancl boa OX..S.aod tho t-Ill 
boaea ot ZlliLM.l"'OQI pa~1tDt.l. Be at.a\rea that U\e d1ae.aae procesa 
aq bopa 1a ll110ot OD1 portion ct the oUo oapwltJ hovnv, 
ho hu !owocl tllat -. tbaa - belt ct tbe 4a10ft0 oriN 111 tho 
ropoa i •oclla to~ 1a tr01>t ot tbe onl Wi "~'"'. 'l'bio aroa 1a 
8 lmowa u tho filtul& aato !onootrua. Wh .. tho bo!Q' ouhotanco toru 
So. 1. Sbo..,ch, op. oit. 
6r. Cavthono, op. cit . 
7s . R. Ollilcl, "lac:l.clolloo, Locau .. M ktoot ot Otooclorooio 
Loaioao, • 'rohJ.no ot Ot.olarzl!!loloq, S2o 19$0, pp . 848-8S2. 
S:n.td. 
10. 
pl.ote1 U... illhl'fC"ri"' 111. Ill IOWid. ftft t.rllllllhoiOD Olld CIUsiZIII 
beo:i.lll ~r-t, \be cliHUe oboqeo tr.. llhtoloclhl o\o-
oci.C"Mlo to cl.1D1oal o\oocl.orMh. ' !be ou\olll.cal otnc\QN 
ot tbe otu oopaaiA l.o ooot 11111'!1'1 .n<1 unl1lre •r other ...,, of 
\llollo<ll'• "\ 4aa DOt.._,. atW.. t.tnl: _,. \llroqll<oat Ute 
o .. \Uu s..a Ue ••"-*ol l.o7t&" ,_....,.. IJ.o""' . SI.Jloo \hl.o 
"-• h 110\ obqed l aw booo, \be bl- ftllllo ...., Dot 
ot uo ....... 11ao obliwnte~~.10 
.u ,..,,.., '"" •- «' ,...,._.. ...... , ot otoocLoroa h 
1o Dot ~mooD . H.,.._, \be Ut.eratvo coD\alDo &&D7 "'""ot14DO 
u to no ol.iolaa. -ooi kliofto th& otcocl.eoea 1e a 
oliDorMU \7 ill U.o dlft~\ ot \be ol.io oopcl.o ..,.,..ill ••• 
ot tiM 1>1- , .... lo .... Dot obUtcatod bolt cooiJ.mle h cbo!>p 
can. Loco ,Jito l>oDO •- w \be poi.Jlt ot CIOI':;'loto ooo111 .. u .. 
ot tbo oop.Uo. U Cav\uomo avooo that o tcodorooio 41ftlope 
U A l'<IIOlb ot tbt OMDp fro. cariJ.loc- \c boDI of tbt <tiC Olj>-
-.J.o. II _ _., be holo \bet tile •lull&• _..... - .. ot cr-\11 
12 pro•t.I.ZIII oobotano" 111. thi.Jl \llo l>od;F . T011lor boo nwoted 
's. a. Clv.1l4, "llhtolor14 OtcoolOO'o.io,. Annab ot O".ol!R• 
llbinoloq, at<! L!!';r1J10lot!l1 !.III, 19114, PI>• 2L6:U. 
1~11, .,_ P•tcro l nYolnol 1D tho lloftlopaat ot 0\cocl-oia,• 
LUZD~~_opo, SJ•19LJ, PP• liiJ.Io6. 
u. 
thll~ ~bo di.M&M aq &liM b'oa -ul&r ~ lJI &nil ·-~ tile 
t-plate, bu~ al.eo ad<W \bat lbe tboor1oo c..,_tell lri\11 tb1a pclJI\ 
be .. ""' - too OOITfiJial.JII,ll lo kaep~ with bU lJI-
lJI u. -•ona~. oatoop Dt u. o-1-u., r0011 .. 11u-... 
a ni.&U•••p bat- ••U.oul t .. ~ •• ...-J.ar ehqU aDil 
t.ha proclocUco of o-l.arold.e, lla L '*'' aal \oolff haft aloo 
t.riall to &\t.ribute \bo 01'1110 of tba cii.M&M to nooular al:>llor-
..UUaa •1U. 111Palre<l llllt.l'i\1,., 1$ Oullll pclo\a .,, lila~ eao 
- Ill'-" \o u:>lalJI Ula pa\boc••llla of U. di.M&ae 1D-
of -JAr clla~.o>....,.ao, - ... , - 1Dto -- U.. el• 
latari a1 ec-1 -• Dt tloa di.Mea aal U.a lollataral dl.ffa..-a 
1D crowtb ao\1'111.7. 'l'bo ~a1ol011cal he\ ia that boll> oUo 
capllllaa 1D- paraoc ... M!ppllall viU. tba •- blao<t for t1oa 
- 1 ... \11 Dt u-,16 ,_, .... \liKJ7 -- 1!7 lblao 1e 
t1oa poall"1U~ \be\ otoaalaroala...., ita~ 1a a aup1., 
prilla"J .. 1100odm7 <f1alllo0\1oo of \be para\~ aland, 1D-
fluuD01DI Mteboll• •-l.alll ~-· aoll lii.DN'a1 eal\e,17 
lla. P. rCIIdar, "Tioa &.rl1 m••••• tJil •naA f!l otoac~, • 
.ll'chl .. a or Ot.olal; !!i"l.oq. lo2•l916, PP• tS>-$6. 
l.bs. ' · f0114u, •..ua:W. reot.ocn 1a O\.otclerotle,•rn· Cit., P• 2.Sb. 
lSJ, 1.-n aoll D. loolff, "'~l.arotla• 'l'bool)' of Ita 0r1110 
anc1 DtYalo,...,t,• ArohiYaa o£ O!:OA·I'1!!(0lotz, 1., l9b9, PP• us-ss. 
16s, a, Oll1ld, •Inot-1 Locauoo, aod _, Dt 0\-laroala 
LeCoaa,• p , c t t., PP• .J.~S2. 
u . 
AneoD ia o 
to <:baDen <bot occur ill tbo Uooueo of t..o flonl& ant. f<l!eott'Oa. 1.5 
Hownor, oo Ooallcl poillhcl out, DOt alvqo -· tha 1 .. 1oa "'poor 
at thll cita. l9 llqer oqo that oooseoua bCIQ1 tor:sotiono or1 .. eo 
o port. ot tha hulinc ot trocturoo betwe., tho ooohloo oDd t.ho 
naicirc.ul c canal• u a re..Ut of •tra1A md. t.t. e1on . 20 
loa of otoocloroola . That 1a the port. beroclii;J pl.t71 ill the 
pro»cUon ot tho cliaooao. So• .,t.harltiaa !Hl tllat ito role 1a 
all hportmt, ot.hora teal t.hat it. cooobilloci'ICI.tb oD'Oi!'<ll-tal 
taotor a to procluco tbo cliooooo, but tev toocl to 41aroaorcl 
it •• on ot1ol oaical factor . Sovwal roaoorchora illclucliDa 
lqor, Zl Hall oDd Oailno, 22 lllcl J'011lor2) ho" otteoptocl to U • 
plaiD tl» hero41t7 taator ill otooclorool.o b7 ...._aiD& pal ro ot 
1clont1cal tano. ..._ tbe recora of t.ho WI.Dt.hrop l'ouclaUca ot 
tho l!uacbuuth lb'e om l.r Intl,_rJ thia •t.hcr hoa alaa 
noted oonrol aota ot 1claot1ool ttCina Who ho" cla"lopo4 tho 
l 8s . r . AD ace, •ria .. lor Roa1on nt tho OUo Copaulo ill RoloUoa 
t o Otoochroal.a, • ArohiYu of Oto'l!r}'!!!!ol OQ, S2•19SO, p. 84). 
l9s. II . 01111<1, 0 lDcld""m LocoU0110 ODd k tct ot Otoocloroola 
J:.oaice, • op . cit., pp. · S2 . 
~. &. ""••IIIIo, Jr., "'toaclvool.o, • Chophr 2, Yol. 11 1Jl 
Coatoa, Schltlk oDd IUUor, "' · dt.. 
2lo. t . lapr, rr...a UDI.o'flllar ~ nt.h Cl1Jl1call7 • • .. u u 
Anotooclooll7 ConoorclaJlt Ohocltrolclo .,4 S1a1lor l olrl111 Ooill 
FollClWiQI FooutroUon, • ,Acto Oto· L!!l!lj!olofiCo, ~S•l9SS, p. b2-SS. 
22r. S. Hall am a. r . Gall no{ "'toocloroola ill Iclontioal !villao• 
Journal of L!!!7"rol oq one! Oto og, DecOIObor 19$4, 68t78S-Sol.. 
23!. P. 1'01tlar, "'toaoloroal.a in !en Paira ot IdenUoal Nne, • 
!reDO Aurlcan Otolosical Sooiotz, 1.6•19$), pp. )00-l$. 
1). 
elWell oto(o of the 41ooooo. Jovler baa fo\IDd a clo· o ove..,.t 
in tho blood eoUD\ OZl4 choo<lltr'1 of the tvino bo otwllod vllich bo 
oqo 1adiootoo a olooo barsll)' 1a tho b-"P'Ouda of !J>l>eri\uco 
ODd ..,,.._,, 24 lope\Ulq b.ao oloo fOIIDd tho -• bioch&col 
tin<linoo in \bo blood of parut. mi cbildrc wbo bo" both c!e-
.. lopo4 tho 41ooue. 2S a io • <let oct ... obnomol1 \1 11> tho 
blood vlliob ho bu found to bo ooillilor . Dual in bio article c1 too 
tho ot.u<liao of a p-ea\ llllo&ber ot o\olollioto vbo boYo no\o4 
\bat boro411,7 1o a llpl.fiooa\ ~aotor. l!o ototoo that at lout 
thoro 11 a boroclit0r'1 \miooq -- tbo 41•-• a pro-
d1opooU.1011 eo to apeak, blat tho\ an'rir01111oohl footoro pr.-
eipihto ito 0111at. 26 Lin4111o27 Soltoaa, 28 Albrocbt, 29 
2Lx. P. r..o. .. , 0 St.ld1u ol DoatiMII ill !i4no, Olooclorolil in 
IdMUool !'w1Do1 !hroo c ... 1!1otW"1u, • LsrJIOICO!>!, S2•l9h2, 
PP• 71&-31. 
2>s. J. Jtopottlll;r, "A Stu41 of tbl Doafllooo Hm t.oc• in Otoo-
olorolio, • Archives of Oto!!!'l!leolop, S2•l9SO, pp. 397-bl.S . 
26A. B. Dool, '!Iori toe•• _.,. 1\iololliool r .. tcr in Otooclorooil, • 
A Ia...- of tbo 14.tuo~ro to 1p2e, 1., lort, Po-.1 llo.t.er, Lol: ., 
1§2§, fo1. 1, SOC•1on II, cllilphr ) . 
27J. a. L1114oq, "lotlumco of S7otuio aod Loool roctoro .., 
\bo Donlop!IIID\ of 0\oooleroalo, • Arob1no of Otol!r):Daoloa, 
S2•19SO, PP• 868-81. 
2~. Sal\1M111 '1)"poo of 0\oooloroolo, • Arcbino of 0\olll'll!&oloq, 
60119Sl., PP• Ss-611 . 
~ar. Uhraclot, Spoold.llc at tho Nr4 ln\OJ'DO\icaol 0\orbillO-
l..,...plOfiio c...p-.11 a\ BcrUn, 1936. 
l.b. 
and lil.locm)O all tend. t.o ovoo TWitb tbil bypotbuil. MickD 
leuo in thia d1r.ct.10D lloo , \IQt co-• a little t ... tbor b7 
point.1111 ""' tbat otooolorool.a It&T bo .. irroplu do•••oDt aeao 
•- -tr-o 1o ottoc~ b7 ., .. r..,.,.\,31 
Mc7 19"potboMa b .. o boro bo• pre-, lnat aa 1o nidct 
thor. 11 •till llll.Ch ditagre .. nt MOD& t.be reeearcbtre, and Do 
c=e c~».e• tor ob1Clerca11 hal bee.a. det.erai.ned . Ho-...VU'1 1t. 1• 
aato to oq \bot borodi\7 .... to hold tbo -or - placo 
..,... tho poulbla COlltoAoD\o ....S 1o ntcrod to u ooclo 1Ja 
tbo ll tuat""" b7 tbo -.lor11.J ot a~or1t.1oa. 
30J . 0 . 14laoo, •Preooot Stotuo ot tbio i'roblM ot 0\oooler-a, • 
Arebl.•u ot Otol!rzt>roloa, 28 •1938, pp. 91.6-S). 
311. w. Wdon, •Rorodi\7 ond 11\nr....-t 1o Otoocltroa11, " 
JourNl of RaroditT, 39•1948, PP• 22).27. 
r 
15. 
Cllop\or m 
Ketbodo, Kateriall, end, Procedu.rtl 
It llu boc ot.at.e<l \hat llore41~ h boiJl& conoiko<l oo a 
poeeibla otl.oloe7 ot o\oeclo,.,.ie . n llu beoD clo\ol'lllnacl ~\ 
t.be clioouo ill ih clillical ton 1o tlrot nol.ecl ill ••\nu ot 
lll.l d hoar1J11 lou duri.D& \ha late aclolooconoo. larl1 clotoctioll 
ot tbo clioouo boo bo<m •phaal.atocl u a pooll.blo .,.,. toworcl 
tin<lilll tho .,.,.. \o tho pusalille q>oatl.ona vblclla ra lltDitort , 
It vu \horotoro \hOil&bt \hat ., &"Qdl.-\ric aw<IJ ot o &J'911P ot 
oar}1 aclolooconh 11bo voro t.A ot:roprillco ot o\oocloroUco Jd&bt 
renal ao• clot& rolnan\ \o \ho b7po\holl.s - \hat thoro aro oar}1 
oicn• ot otoaoloroll. a ill tho audl.ocr•• of otfopr1D&• ot o\oa-
clerotio pat1anta, 
tbo toll...S.JII nro tile crita'l.o "'""ill oaloot!JII tb& 
illclhiclo&lo ill \he -plo tor lllh oD4aa~• 
1 . .. 0 
2 . no hh\oq ot b-iac vroblo ... 
) , no IIU\o17 ot proA&tal clitticultiaa 
b. no lliatoq ot l>ir\11 ~v.riao 
S. DO biotoq ot - clio•-
6 . no blatocy of otllor cl1eoaooo ot illjurin Vbicb a1&bt 
1ntl.uor>Oo hoariJII 
Otol017n&olo&hts one! &ud1olopota -" tut clillical 
otoacloroaio raro}11t onr occwa befara tho aaa ot pollert.;r 
cr o- uclor tbo oa• ot titteon, oioco \ho loa7 foc">r ot 
I 
16. 
procrunm hu not 70t boon onlbllohocl. 'rhex.ro,.., It vu 
!olt thot childroll bo- tho OCOO O! tc Olld !Ut.. JNU ot 
ac• voeld be tho boot repre1e11totbo •1111>1• tor U>io ro......,h. 
'rho outhor hu ho• .,at !oMouloto ill thot tho racorcla ot 
tho lorso number ot o!.ooolorotlo poUon!.a lalou to tho lll.llthrop 
Foundation ot tho Kaoooohuootte lifo and Ell' lDt1rMz7 bon been 
- onilailla tvr atood7. B:7 naelol"' tho eoruat tila, it ... 
poulbla to datai"JJlno Ciob ot 1.hOH po'ionta ... 0 VON -
roaular'l.7 bad cl11ldl'on llllo vqal<l tall l.nto tho ac• oatasol'J - -
nouab daacr:l.bed. la4h ot tho M .,... .. wro placa<l .., a lia!., 
IDd - !.bq vvo ... at tho aat.lll'op foundat1a, U.q _... 
told li>out tho roM&rob problu &Dd •*od u tha7 acht ·-•ta 
b7 brlnclnc ill tholr ohildren a'b tho Uao ot their noxt a;>pol.llt.. 
-•· Ia al.-t •-7 caoo tho p•onh v.,...,... ~.tom 111111ns 
to do eo. 
1D ordal' to nla ""' UJ pbJ&ioal !aotoro vlll.cb alp\ 
OIQal htll"ing 10111 it VII DtCe81N'")' that Mcb Cb.114 haft & 
co-.plete Nr, DOle aa:i throat &JWilnatioo. !hi a vaa ar'I"IDC~ 
!.hrousla tho ld.A<I cooperation o! tho re&lc!oat pll1&1alaa 1.11 tho 
lrl.llthrop foondatiOAt Who -- \0 uaiAO .. cb obild prior to 
tho hur:l.ro& onluatlca. 
Yollooc1Di tho otolar1Dioloc1oal -inatloo, tho ohlld 
oa4 tho -t were uad a f• CI'MI&tic.l10 to dotoraiJIO vllo!.bor 
tho .. bjoct fell 111\.hla tho c11torla 011tll.lle<l prenGU1J. 'rho 
tollcvinl varo tho quutiono Ulc«d• 
17. 
0 
2, Ha..., JOil over had m7 troublo boari.ag? 
) , Suo 70'1. nor hod fiT oar 1AttcUOGaf 
L. Ban 7 ... onrr bad OfiT r1z>ii"' in JOur oarof 
$. Bavo 'lOll hod 70\ll' t011oila and adonoido ruovod? 
6. liavo JtiO OrtT all•cioaf 
1. llo 7010 ha..., - coldof 
8 . What dioouoo bne 'IW htd1 
10. llero u.oro OfiT -•tal d.l!fiolllUoo? 
U tho J>h'lll.eal f1nd1DCO ODd tbo hioi.C11'7 v•o vi tbl.a tho Denial 
l..ladh, tile olll>loot .... the ci ... tho htariiiC onluation. fbio 
vu oarr1od Ollt on o Bolltono .llldio• tor in a a>W>d-proof 
float1ac rO<a at. tho llaoaoelllloo\to .,_ 0114 lor 1J>.nrsar7, !b1Jo 
I'CKa wu oop.cial)T oonotructod oo that tho oollDd PJ'Oiau'O lOYol 
throu&l>Oilt tho oritlool oet..,. baDda 11 not croator thaD tb!.rtJ-
tin deoibola, Tho tootoo vu Mated in o larp e~crtablo 
eh&ir 'ld.tMo thia rooa in toll '11ow of tha tooter llbo .. t in ao 
ad3o1111nc ro... Tho 11lb,lOC>t vu he tho tollowiac 1 ootl'll4-
t1011a• 
I.,. vi U hoar a uriu of tonoo. LhtoD 
oarotul!J' and oo<:b tl.loo JOil boar - roioo 7.-.r 
haDd, loan it up IID~il rou DO loncor h-
i t, ed tb• pllt 7<1Gr haDd don. !bo - · 
Will bo •flrl aott ot tl.lloo. 
!ho '"" NOll. ftl'l OODDOOtod b7 a headband VC'O plaood and tcl,1\lotod 
18. 
OYW the eara. A J)Gn' \oDe audiocr• vu the a81D1atcred. 
acc<rtiJII " t"- ..thocl cl .. cr1M4 'b7 h~.1 Staniac with 
1000 qoloo per ooocccl a t.llNobolcl vao oR&bliollod t<r oacla 
troquamq incllldiJ>a 1.2S, 2SO, SOO, 1000, 2000, laOOO, 6ooo, ... c1 
8ooo f<r both oar.. !ho \cDO 11&0 prOHD"" f i rl\ at a loftl 
loocl ""'""h oc tho aubjeot vao IOIU'O " hoar it . :llboo"'ont 
tonoa voro prooontod decroaai,. tho in\4nl1t7 'b7 ,., clooibol 
atopo, until tho tcno vao DO loa&or llld.lblo " tho ""'""· 
Tlao tonoo voro t.b., rudJoi \toe! at n... dooibal tncroaol,. 
otapo lllltil rolaoord. 'rhraaholcl ... tlaaa uteriiLAad ao tho 
U.aot pooaiblo point -ro tho ta. llpal vu board nrt.7 
per • .,, ~ tba tiaeo ~~"-""- U poooiblo tho t.hralhold 
... utarainad •• low •• II1Jru - c!oolbalo. lot .., troqo-
Vboro tho thr'uholc! 1100 lwor t.boa tho .S.OU..lo, 1t wao .. .,... d 
that tbio alr;lat be ., indiooticm ot o truo hoarlDI lou rather 
than .. c!iOJil<ltrlc ~arhtion. 'l'herotoro bolla oondllot1011 vao 
aciJI1Jiiotorocl at tho\ point tc <letaraiu wbathor thlo wu a 
oonduotin or po:rcoptlft laalon. lluk1l>c wu appllad tc tho 
utaotad oar. 
Per thio tho follood."' in~ructlooo ware 11-• 
l"" >1111 hoar a liioliDI IIOieo 1a thio oar (pointl"' 
" tho aer Vbaro tho •al<iaC 1o tc be ...,uod) . fY7 
tc pq DO otwatl.CD tc it, bv.t rather Uot., tor tho 
\ae and iadioata tc • I.JI .al.Cb oar ,.., "-.,. tho tooo. 
lL • .A. Wataoza, A M•rz•al of Bamo Aud.1cM!.r}, CopJJ'S,pt. l9Ja9, 
!'bo llaioo c-. ""· 
19. 
0 
!bo 1Jit.r o1toT ot ~he uJid.loc tono uecl 1J1 \boN •-• no 1""4 
_,.. to rucll tbo tllnobol&l ot U.O oar boi"' Mollod, •4 
aooeclecl tbio 'b7 _,, 4oc1bolo . !boo oiJioo "''"' ot 111111 
,..... nOI'IUil 1M 1.nhndt.J ot t.ho u&lc:1at t.ono wu about '""101 
4on1bolo. 
An audiogr• chart ••ao made tnr oocb ot tbo oub'ooto, 
on4 \bolO wore anol7zod 1.D Wl'S8 ot tho hl'potlluio prniou.o1J 
otaw4. Tho ••plo tor t.hio otu4J oonoiotecl ot tcrtJ-ono 
ohl.ldroll llho •t tbo oritorio ou.tl1M4 prnioual7. 
20. 
Chap\«~' n 
ProMDtation aDd Anal r.to ot tbe Doh 
lorq aud1-lrtc oipl of olia1cal otooclG'Oiia .,, 
Nl.d to be amUoot 1D all.&l>\ depnuiolll 1D \bo l011or 
troqu.aDChl ot the oud1ov• obC't. In onaqo1Dc \be a>d1o-
vuo ot tho tort ;y- ono ouqj ooh 1D 11>11 otlldJ, o drop 1D tho 
troqu.ll.llC1oo 12S, 2SO, 111><1 Soo vao Dot oouidorod to bo a11Pl1fi-
oant unlo11 it occurred bol011 tho li•o dooibol loTOl. !b1o 
ftl DICIIIIftl"7 to C<':'tui"!' line. tht eollJ.Id. prii:IIO.l'e ltYill. of 
tbe to.UOC rooe uad 1a -b thlt a 8tCilanl.col drop to a 
lo•ol ot about t1TO -ibela .-14 bo iD\rodlleod tor tho 
Dorwal. Uatcac at. theM tr.quDoiea.. koreo..-, a YC'iat1oa 
ot tivo docibelo 11 allo1ral>lo aa a IIOI'pa ot error 1a \be 
pertorUDOe of t.D in.ltnulant. 
Tho a>d1ov- ot tba tort)'-ono •bjocto 1D \be ooaplo 
ot th1o tt\1<17 wen onol;yzo4 on an oap1r1nal buh. 111 nululnl 
tbo oborto, 1t wu toWld \bat 1D Ill ouoo ot tbo lnqo.mc1oa 
11000 and 2, 000 c;ycl u per oocond than waro no clropa balow 
tho tift cloc1bol loTOl , Ia tho b1par tnqu.oocioe, b , OOO, 
6, 000, ODd 8, 000 qcl .. per _ad, \bore Ware a /w ocat\c'M 
dopre.,ioDO bel"" t1TO decibelo, llllt tho bone coDdacUca cboclta 
at tboM poillto nvoalod a perceptlYO ~inloat. It S00 
C)Cloo por -• - oar ot cae ocbjoot dropped to o lanl 
ot t.on dooibala 1>7 oir ccadacUoa, wlth a san tbnlbol4 b7 
bono condoction . 'l'hroo ooro bad tbr.,bol4a ot '"' dooibue 
21. . 
' 
b7 dJo co.aduc\ica ODd avo b7 - o.-uoa a\ 250 e,ol .. 
p.r oeccod • .l \ehl ot l1x\ao:D ooro ropnoaa\1q \llirteea 
oobjoch lbovocl cloprooll ..... ot ,..,, a rw .. &Del '-""liT cloci-
l>olo l>7 air o011duot1on •Dd soro b7 bODe oonduct1cn a\ 12$ 
CTOlo• per -od. !IM oDe o..- aotad abcrro >IUoh b.ad a 
t.brolholcl ot Wit clooibllo o\ S00 C)'cloo per -Del wu aloe 
OCO ot t.hCH ·-a\ too claeibolo at 2$0 C7CloO pU' 
ooocod aDd at t1lw. daoibola atl2S C7Clol p.r OIOOod. 'l'be 
ou- two oora llhl.cb ab-d daprooa1ona at 2$0 0701•• per 
oooond bad \hrolbolda ~t \an and ll!\lao -1bolt at 12$ 
•TOla• par oooond. 
!b.irhoa •b.Jooto of the e&Joplo aliD!oad clet1n1 \1 low 
troqo_,- air ooDCltoUw clopr-.... . !1111 11 oppr-\117 
oDe tll1rcl ot the total popolloUoo exam •ocl 1n \1111 muv , Yhich 
•- to he a cl1n1oall7 •'P'""""' proport1oo to •won tbe 
117pothoo11 thot thoro .. , early 1Dc11o•trl.o e1Ft ot otoacloro-
oil ..,.,. - oftapri"'a ot otooclarollo pat1ch. Jilll%"11 6 
throQ&II 18 ara \he •cl1ovae obarto of tblll tbirtooD "'bjecta. 
22. 
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~17 and Conoluliona 
-!1'1 - No •lad7 uc!c-- to lllcl1.,..t.ricall.7 
lll&l111 \Ill buriac ot tol'liT- cbil.dna botv- \hi oce• 
ot tell ID<I lit tee Vho hod 1 por on\ wUb otooolerolio. tho 
poupooo no to ren&l oo• date .r.lo....,\ to \Ill IIJpo\bolio -
t.ba\ tbore are oarl7 owll.-tric aiCJl• ~ otooolorCiio 1D 
tho aucl1o8l' .. ot of!oprl..nco of otoocl.arodo pa\illlh , 'l'bo 
obild.r• voro all oxalMd b7 e otohrJ111olocbt to rull ""' 
Ill¥ pbJoicol ooopUcaUo11.1 ..Ucb qbt 1Atrc<bac:o a 111..-iq 
lo11, ID<I a brio! h1lto17 •• t.ak., oo aacb !or tho • •• 
re-a. tbirt.ooa of \boll tooted obo- 4ropo 1D \be low 
!Nquo110101, \ba pr1Dc1pal -• ot <Ia~ oorl7 oto ... 
olorolio .. d1o•otr1oal1J. !bia vu approx1ut.ol.7 011o- tbir0 
ot tho total -lo. OD a cl1Dic8l buil \bil h • 11aD1!1coa\ 
UJII!.toUona - \Ill mtblr t .. h tho tolloviac to be 
o1aa1A cc\ lJ.Jd.toUCDI to till otu.d7o 
1 . tbo -plo tor t.ho otnq ccnli It ad ot CDlJ 
torv-oo• lllbjootoa. 
2. lo coatrol croup 'Vu nod. 
) , lo re-\oot tor •alltlit7 ••• carried ont. 
!!ggeat.iona tor 1'\lt.u.ra reaea.J'Ch - the -.thor propo••• 
\be lollOifiq u ..,,..u..,. tor .rut.,.. NIIOl'Cb 1A coru:oou ... 
() 
vi~ u. t1 odiJIC• of t.bio -clir • 
1. All cilild:re ,., ..... a ~..--\ viii& otooolo.'"OI:l.o 
lhould 'be enl11AtM &<!l.aaa~oalll at J&arl7 
111\analo. 
2. 4 •1-ebt<l eout.rol P'O'lP llloo&ld be nollla\ed 1n a 
oila1lar ..,.,.,., 
) . on. t.bir\MO 101bjoo\a who vore t- b7 \he preHnt 
roMarob to oa oarl7 --~• ~· ot 
otooolororio ohoo&ld 'be tollovM ....,. ooretv.ll7. 
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D 
IIIPl.lOO!W'I!t 
1. albrecht, v . , Tbl..rd. lat.erD&UC11al Ot.orhli>0101"7Jl,lo1ocio 
Convou at kr1111, )3)6, 
2. AlddCD, I . W,1 •llor<M!it;r mil !hnt"Ollllon\ 111 Otololoroo!.o,• Joou-nal ot ....-..t1tr, 39rl1b8, pp. 22}-227. 
) , Anom, B&n7 J . 1 .,.ioNlor ltqiOD ot tho OUc Cop""lo 111 
lelat.ica \o OtoeolG'o.S.e, • Arcb1 Yea of Otol!ry!.zolaq, 
S2r11S'O, P• alaJ, 
L. Buon, Oocar, ·- 110Ctcre ln.-olnd. 1a lobo Doftl-Dt 
ot otceo1orono,• !.arpco.eope, S3r19b3, pp . )4)- 346. 
s. Br...,, Xoclo1alDO a., "Tbt P'octor ot Horo41tJ of L&b,r1JlthiDO 
llntlltu aacl P..ro>:;faal V•rtl.so, • AI!Nla of Otoloq mel 
RhinolosY, S8r19b9, p. 66$. 
6. l!rwmc-, Bau, "Otctc1oroo1a,• Lorzn!otcopo, ))rl9b), pp. 736-7b2. 
7. lllux:h, c. 0. , "l'rocN•• of Do.-u 1n CUJIIcal Otcoc:loroalo,• 
L!rzl>«o-P!, 49•1939, PP• 793-809. 
8 , Capboll, 1 .8 . •:S.aloaUOD or tl:o ...,_..u .. I..s1cauo,. 
cod. J.emU.a 1a ~'- Fuut.ratlo~a OpwaU..ca lor utoacle:rod.a,• 
.lrch1•u of Otol.a!p£o1oq, S2rl9)0, PP• )13- ).)2, 
9 . Cavt.barue, T. "'t.otelero&t,• DiM .... of the f.'T, Moae, 
md !broot, E.cll.ttcl by v . o. scolt:tlrorm, tOftC!On BUtt-er-
worth and Co., Ltd., 19)2, Yolu.a II, pp. 261-276, 
10. 
u . 
12. 
1). 
Cavtborot, ! . , "'tooc:lorolio--.1 Rn1., ot itt Cl1n1ctl 
Feat,ur•• u lot.d 1.D a Series of 1150 Ca.Me,• .leta 
OtolorznsoloS••; Il (19$1-2) , PP• 160-179. -
lltlol, ArUmr B., (tdit<r) Otooc1oroo1o- '••- of tho 
Lit.erat.unr to Ju~:!$£ fot. .. I , -u ... u, Cbii>tor S, 
In TOi'li, JSal II , ., • , 1929. 
Potdor, -md Prince, •a Xotllocl f" l&rlf DottcUoa ot 
Otoocloroo!.o - A Stud;r of Soundo Wall AboYO Tbrtlbold, • 
.lrchl.YOt of Oto1&r'}'!I&Olou, 24r19)6, PP• 7ll•74l . 
, "laot1onal Pactore 1n Otoeolcroaie,• !he 
Larznsoacopo, LII (19$1), p . 2)4. -
)2, 
= 
lla. 
1S. 
16. 
18. 
20. 
21. 
22 . 
24. 
26. 
10011 .. , J4e•pcl PriDco, "0\o .. l..-oalo 1D foo Palro ~ 
Idoo\iool !winoo .l C...l.lm!l~ Stoct;r,• tra.eaacUou ot 
t.bo """rice Otol.DJ!,eol -~. 46oltSS, pp. j()O:Jl5', 
, 'Studl.ot or o.&tnou 1D !wino, O~o .. loroalt --,liir::-l'"'Wi"""~"'ro=ar'Nn•t ThrM cuo Hi o~r1u, • Larzacoooopo, 
LII (19~2), PP• 71~-7)1, 
' - lor]¥ Dle.poaio - .lrro~ or 0~10-
etorOilio, I Jrebifto or 01DlorpJo1oq, ~2o194S, PP• 25)- 2$6, 
Ooild, Sto01 R., "!orlT Stoc., or O~oo1oroalo, • Jrehifto 
of O~oll!l!IOlOSl> l2o19)0, pp, 4$7- 48) . 
-"""=""'=-~' •liio .. locie 0•-1oroe:io1• .ln·.ah ot Otolog, lihiiloloq, eli Larzn!Olou• UII (191.!1/, pp. 2L6026&. 
, -Inc\dtnee. Loeat1ae and !¥ten~ of O\oecleroa1• 
"""t4ir:':aT£o"'n"o"','~'I""Arc"" hino ot 0t01!lj!!!!OlOQ'1 S2ol9S0, p , 848- 852, 
lloll, I.S., m<l a. r. Qd.lno, "Cto .. loroe:io 1D ...s.cuoo1 
'l'v1Da,• !,~1 ot 1arzlll!olo!l oD<I otolcq, 68ol9SL, 
pp. 7 :IS- """. 
Hov.oo, Bowar<! P., l;illlu P. llovoo, oD<I fl.ctor H. lll1ct;rorti, 
''Cqon1tol Shpeo roo~plo to Pixation, A ProllainU')' 
Reoon ot 'l'wont;r tbroo Oporato<t c . , .. , • I.arznaoMope, 
68ol9S8, U89- lla02. 
'-UoiQ', -•1 f,, 0A S""41 ot t.bo Dootnooo lleritO(o 
in Otoooloroalo,• .lrclllno ot Otolo!7J!llolosz , S2o19SO, 
PP• )97-hl.8. 
I._t, J. tn<l 0. lio1rt, "0\ooeloroe:ill fbear"J ot Ito 
Clr..~D tDd Doftl-t, .lrcbiftt of Oto!.orz!co1oq, 
SCo19~9. PP• 11$-lSS. 
Lin<laq , J . It,, "ln!lu.co ot Sfota<lc tn<l l.ceal Foatoro 
.., tho DoYtlopmont ot Ot-leroo1o, • AToM no of Oto-
lerpacloll, S2ol9SO, PP• 868-8!11, 
lOKer, Yoa a-,o 'f. , .. -.1• Onio'flll.OT 'hllM Vit.b 
Cuaic:ollJ' oo liall u ADatool.eallJ' C...Cardoot Otooclc-oe:ia 
a Ill. II!. lor K•arao Oaio ro~ roaootrau..,, • J.cta 
oto-;~.arz!IJ!o10!iea, 4Sol9SS, pp. 42·S8 . -
Nylon, C.. o., and B01>0t J.rlon, OOn ~ho Ooou1o ot Ot-1orooio, • 
JOW"no1 ot Lar;rD,oolog ood otclott, S6ol9S2, P?• SS-~. 
)), 
27 ,Salh•••• lloll%1.co, "f7poo ct ~ <:loro&ia, • J.r<;hiYu ct 0\~ 
lo!'fJ;!olOQ', 60:19Sla, pp. ~. 
28 , Sch-, .Ilea moUn, •.t. r., ;a. ;llOoUc S:.p or 0\oocloroaia,• 
..-cll:•u or Oto1arzat:olocz, 6\lol ~9, pp , 7H-71) . 
29. Shia'baP. O.Orc:e 1 .. , Jr . , "0\o.abroa., a, • Ct..apt.er 2, fol- II, 
Coo 1M, Schenk, lll>d. Hiller, 0\ola!l neoloSL 11. t , l'rtcor c...,.,.. Ir.<: •• 19S!> . 
)0, llohh, T. h., "?he £tfoct ol l'npw><>7 oo \Ito Dot!Dou ct 
OtoaclerQiill, • Tranaaot.1o111 o. the l.a.-ioan Aoadt:9 of 
Oph\hal.Mlosz "iii41itolmnsoloo, L'illi (1§511) , PP• b20-426. 
)1. llohoo, L.A., J. llm1>al ot Buio 'udi.,..trz, Ccwrl&bt 19~9, 
!be M.alco Co., l.nc • 
.)2, hnr, 1,0 ., oliCI M. L01aoDCoo,rE~~~ 
Princeton, lev Jar-, P 11SJI. 
)), 1111-, J. Gord<m, 0Pruon\ Statue ot tho Prel>l.oa ct O\oocla"'o1a,• 
J.rcbino ot Clto1arzat;olou, 2!:1ol9)S, pp. 0',.6-9$). 
ltoltt, Dorot!Qo, •vtoacloroa •' liJpo\booio ol I u Ori,PJ> mol 
trocrua, • !rcbino ot Cteloqn~oloq, S2ol9SO, pp. 8S3-867. 
)Ia, 
